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ABSTRACT 

Dielectric materials having modified dielectric constants and methods for modifymg th^ 
dielectric constant of a dielectric material are provided. Gene rally, the dielectric constant of a 
dielectric material is modified bv providuig relieved twrtion s within the dielectric material. The 
relieved portions mav comprise holes formed in the dielectric material. In connection with 
dielectric material that is incorporated into an antenna apparatus, the size and/or arrangement of 
holes or other relieved portions in the dielectric material can be determine d with referoice to the 
operating wavelengths of the antenna apparatus. A Judl baud copkudi microsfaip inteilaccd 
ar ray wtcima i$ pfovidcd. The ant e nna m a y be confin e d lo a rclativd> small ajiea, wliilc 
pi u uiding dual band operation wi t h uu or mixmnal grating lobfcS and losses. Accoidiug tu die 
p r e s ent invention, fiist and scc o i t d ai T ays ai e iiAtci ' laccd with one anotlicr to minimiz e (ht smfacc 
ai - ea o f tlie Aiitenna: - A maximum spacing between ai r ay clemcjtt s-is^lcctcd based on the 
operating wavelengths and scan langc for each of the a rt ay sr- A fi r st dielect r ic constant of a 
inatci - ial un de rlying el cu io i ts o f d i e fii ' st ar r ay is calculated from the seleeted clcmeut ^.pacing a n d 
the opeiatiag wavdcnglli of the fiist ar r ay. A second diclce t ric constant of a mateilal midcrlymg 
elements of t he sec o nd airay is calculated from the first diclecuic constant and llie operatin g 
ftequcneies of the first and sec o nd diiays, Tht pi - escnt invcnlioii pfovidcs a dual band coplanar 
mie r ostri p- Imcrlaced miay autcnuaxapable o f efficient opcialion at t w o center ftequcneics. A 
material having a modified effective dieketiic constant and a me t hod foi a!iodifymg t he effective 
diel e ctric cons t ant o f a material are gJs o p ro vided. 
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ABSTRACT 

niftlectric materials having modified dielectric constants and methods for modifying the 
dielectric constant of a diel ectric material are provided. Generally, the dielectric constant of a 
dielectric material is modified bv provid ing reUeved portions within tlie dielectric material. The 
relieved norlions may comprise holes formed in the dielectric mat erial. In connection with 
dielectric material that is incorporated i nto an antenna apparatus, the size and/or arrangement of 
holes or other relieved portions in the dielectric ma terial can be determined with reference to the 
operating wavelengths of the antenna apparatus, s^ual band cQ p laa ar microstri p interlaced 
a rray antenna is provided. The aixteima nmy be c o nfined to a relatively small aica, while 
providing dual band o pe r ation wltli na o r nrimmal g r ating lobes and l o sse$. According to the 
presen t Invention, first and se co nd arrays air inte r laced wi t h o ne aiiuthei to minimize th e surface 
diLd uf the anleima, A maximim r ^pacing between array elcnicnls is iidce t ed based o n the 
opei ating wav e lengtliA «md scan - rajiige fo r each of the ar r ays. A fi r st diele etr i o constant of a 
material underlying elements of the first ar r ay is calculated f r om the selected element spacing and 
ti ie o pe r athig wavelength of tlie fix - st ar r ay, A second dicIcLUlc constant of a maLeilal miderlyhig 
elem e nts of the second an a> iA calculated from t he first dieleetiie constant and tlie opci ' atm g 
&eqncneies of the first and second arrays. The present invention p r ovid e s a - dual band c oidanar 
mierosti ' ip interlaced aiiay antenna capable of cHleien t o perati o n at two center frequencies- A 
material having 4 modified effective diekc t rio constant and a m e th o d for modi^ing t he effe ctive 
dielec tr ic constant of a material ar e also provided : 
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